The voltage-gated sodium channel Nav1.9 is required for inflammation-based urinary bladder dysfunction.
Tetrodotoxin (TTX)-resistant sodium channels are found in small diameter primary sensory neurons and are thought to be important in the maintenance of inflammatory pain. Here we examined bladder urodynamics of Nav1.9 voltage-gated sodium channel knock out (KO) mice, and the contribution of Nav1.9 to the development of inflammation-based bladder dysfunction. Basal urodynamics were not different between wildtype (WT) mice and those lacking Nav1.9. Peripheral nerve recordings from pelvic afferents in Nav1.9 KO mice revealed a lack of sensitization to intravesicularly applied prostaglandin E2 (PGE2). Consistent with this, cyclophosphamide treatment in vivo, which is associated with an enhancement of PGE2 production, evoked a reduction in bladder capacity of WT, but not Nav1.9 KO mice. We conclude that the Nav1.9 sodium channel provides an important link between inflammatory processes and changes in urodynamic properties that occur during urinary bladder inflammation.